Purpose of Review The review aims to empower the USA to better understand the myriad reasons that contribute to nearly 40,000 firearm deaths and over 100,000 gun injuries estimated annually. By examining global insights and preventive approaches utilized around the world for tackling this growing public health threat, it aims to highlight why a US Surgeon General Annual Report on firearm injuries is needed. Recent Findings The review summarizes themes in the worldwide experience with firearm injuries and explores the challenge from the perspective of Japan, Honduras, Brazil, India, and Germany. Summary A US Surgeon General's report and overview of lessons from around the globe will deepen the understanding of the American problem and reveal new solutions. By exploring initiatives and reforms that countries have undertaken to reduce the threat of firearms, this report highlights the opportunity of the US collaboration with neighboring countries who share similarities in the level of injury and disability.
Introduction
In November 2018, the 4th World Innovation Summit on Health (WISH) in Qatar convened health ministers, government leaders, and policymakers from over 100 nations [1] . The meeting began just days after the Thousand Oaks mass shooting in America that claimed the lives of 12 people [2] . It illuminated the striking difference in the international perspective toward firearm safety compared to America, particularly in developed nations. Some of the assembled world health leaders did not understand why the USA does not already study the American epidemic of firearm injuries and were surprised that the US Surgeon General has not led the effort forward.
A 2018 article in the New England Journal of Medicine called for a first US Surgeon General's report on firearm injuries [3••] . Since the publication of the seminal US Surgeon General's report on Smoking and Health in 1964 [4] , 40 subsequent US Surgeon General reports have sharpened the American understanding of the health hazards of smoking reports [5] . A similar report on firearm injuries could empower the United States to better understand the myriad reasons that contribute to nearly 40,000 firearm deaths and over 100,000 gun injuries annually [6] .
Qatar (the host nation for WISH with a population of around 2.7 million) had less than 6 firearm deaths each year over the last decade [7] and does allow private ownership of firearms. Another nation with private access to gun ownership is Japana nation of 127 million people but with less than 11 homicides from gun violence annually over the last decade [8] ; however, some sources do state a higher number. The two nations have very different firearm laws from the USA, but both give hope that a future in America where gun rights are preserved, and the rate of firearm mortality is substantially lower, can both be achieved.
The striking difference in the USA compared to other highincome Organization for Economic Co-operation and Development (OECD) countries has been well described. The US homicide rates were 7 times higher in 2015, driven by a gun homicide rate of 25.2 times higher [9••] . For 15 to 24 year olds, the gun homicide rate in the USA was 49 times higher. Firearm suicide rates were 8 times higher in the USA, though overall suicide rates were similar. Unintentional firearm deaths were 6.2 times higher in the USA [9••] . The overall firearm death rate in the USA from all causes was 10 times higher [9••] . About 90% of women, 91% of children aged 0 to 14 years, 92% of youth aged 15 to 24 years, and 82% of all people killed by firearms in high-income OECD countries were from the USA [9••] .
But when compared to the rest of the nations in the world, the USA may not be such an extreme outlier. It ranks only 28th in the per capita rates of deaths from gun homicides in the world at 4.43 deaths per 100,000 in 2017 [10] . El Salvador, Venezuela, Guatemala, Honduras, and Jamaica are the five nations with the highest rates of violent gun deaths worldwide (ranging from 43.11 to 23.57 per 100,000 people in 2017) [10] . A recent study revealed that 50.5% of all firearm deaths in 2016 occurred in just six countries in the Americas [11••] . Brazil led the gun death toll with 43,000 killed, followed by the USA at 37,200, with Mexico, Colombia, Venezuela, and Guatemala rounding out the top six (behind India with 26,500 deaths) [11••] . Comparisons in conflict-ridden regions such as the Middle East are challenging as the casualties due to armed conflicts will skew the totals (the Rwandan genocide of 1994 is estimated to have claimed at least 500,000 lives [12] ). A limitation of the OECD comparison above is that Brazil and India are not OECD nations, and the inclusion of these two nations would significantly impact the comparisons above.
A worldwide survey reveals the following themes in firearm ownership and injury: 1) Laws range from a near outright ban on private citizen ownership of all firearms (Taiwan and North Korea [13,14]) a ban on private ownership of handguns (Britain) [15] , a ban on semiautomatic weapons and assault weapons (New Zealand) [16] , to more liberal ownership in the USA where ownership is a constitutionally protected right. Currently, only 3 counties have the right to bear arms written in their Constitution (the USA, Mexico, and Guatemala, who are in the top six of nations with total firearm deaths annually) [17] . Six other nations (Bolivia, Costa Rica, Colombia, Honduras, Nicaragua, and Liberia) have rescinded previous constitutional rights to bear arms in the past [18] . The punishment for the illegal use of a firearm varies across nations and is most stringent in Singapore, where it carries the death penalty [19] . In these nations, the most common injuries a physician will see are the rare event when a criminal suspect is shot by police. In those countries with the highest murder rates in the world such as Honduras, inconsistent legislation, lack of a central regulatory body, and lax border laws are all attributed to the high homicide rate [20] .
European experience interestingly reveals that when the availability of a particular type of weapon is restricted by law, a new convertible weapon often fills the void [21] . A team of Swedish researchers suggested that future prevention efforts in Europe need to focus on illegal weapon use [22] , which has seen a surge in recent years with unregistered illegal weapons now outnumbering legal ones [23] .
2) A range of training and certification are required across nations before private gun ownership is granted. Canada requires one to pass the Canadian Firearms Safety Course [24] and then mail away for a license. As part of that process, the police perform a background check and obtain approval from partners or spouse. Only after the license arrives by mail (typically weeks later) can one then begin shopping for a firearm. Japan requires an all-day course, successful passage of a written test, 95% accuracy in a shooting range test, and a mental health evaluation [25] . At the other extreme in the USA, the online and gun show loopholes exempt private party sellers from performing background checks, recording the sale, or asking for identification from the purchaser [26] . An individual can walk into a gun show and leave with a firearm shortly afterwards.
A number of nations do not require training; however, they do perform in depth background checks, including assessing for any history of mental health problems or previous convictions for domestic violence. The majority of nations also require registration of firearms; however, in some nations, this is dependent on the type of firearm. For example, hunting rifles in a number of countries including Switzerland are exempt from registration [27] .
3) Mass shootings are witnessed worldwide. At least 17 developed nations other than the USA have experienced one or more mass shootings [28] . A frequently cited study by Lankford concluded that the USA leads the world in mass shootings between the years 1966 to 2012 (USA 90, Philippines 18, Russia 15, Yemen 11, France 10) [29] . However, the USA is 56th on the list of nations in mass shooting rates per capita [30] , though the USA has had more mass shootings than any other country in terms of overall numbers. Norway has the highest death rate from mass shootings per capita worldwide given the low population and the twin attacks in 2011 [28] . The Lankford study has been critiqued for the use of a stricter definition of a mass shooting (there is no single standard definition worldwide), that resulted in a significantly lower number of mass shootings included in the study [30] .
The national response to mass shooting incidents is quite variable. In Germany, the government sponsored research and intervention after studying the personal histories of mass shooters from 1993 to 2013 and recognized that some had demonstrated emotional instability or social exclusion in their past [31] . This influenced the creation of crisis intervention teams in public schools across Germany and prevention programs in some secondary schools, as part of a wide package of initiatives. Just 6 days after the March 2019 Christchurch gun massacre, the New Zealand government banned military-style semiautomatic weapons and assault rifles. In July 2019, the first of more than 250 planned gun buyback events began, after the government set aside more than NZ$150 million for this cause [32] .
The USA does have a precedent of proactive legislative action after mass shootings. A 1989 Stockton school shooting where 5 children were killed led to the California assault weapons ban still in force today [33] . The 1991 Luby's shooting that left 23 people dead and the 1993 101 California Street shooting in that left 8 dead were catalysts for California Senator Dianne Feinstein to introduce a federal assault weapons ban signed into law by President Bill Clinton in 1994 [34] . The ban expired in 2004 when it was not renewed by President George W. Bush [35] . Neither the Newtown shooting in 2013 nor any of the recent mass shootings have resulted in federal action in response. The vast majority of nations around the world do not allow private ownership of fully automatic firearms [27] .
4)
The role of mental health illness in mass shootings is highly debated. The US President Trump asserted that ""mental illness and hatred pull the trigger, not the gun" in the aftermath of the Texas and Ohio shootings that left 31 dead [36] . An often cited study of 235 mass killings in the USA from 1913 to 2015 [37] suggested that the majority of mass shooters do not have a major diagnosable psychiatric disorder like schizophrenia or bipolar disorder. In that study, only 22% of the perpetrators were considered mentally ill. A limitation of this study was the use of a very strict definition of mental illness. The study has also been criticized as FBI statistics indicate there were more than 1000 mass killings from 1900 to 1999 [38] , suggesting that the study only considered about a quarter of the total mass shootings during the period.
Research also shows that people with mental illness are more likely to harm themselves with a firearm than others while also often being the victims of violent crime themselves [39] . However, the majority of individuals who harm themselves with a firearm do not have a documented mental illness diagnosis. One study demonstrated the correlation between higher levels of gun ownership in a state and higher firearm suicide rates in both males and females [40] . In 2016, suicide by firearm resulted in an estimated 67,500 deaths worldwide. Age-standardized rates for firearm suicides were highest in Greenland at 22.0 deaths per 100,000 with the USA at a rate of 6.4 deaths per 100,000 [11••] . The lowest rate was in Singapore at a rate of 0.1 deaths per 100,000. Interestingly in 2016, firearm suicides in the USA represented 35.5% of global suicides, while in that year, 4.3% of the global population was in the USA. The comparison between homicide deaths and suicide in the USA is also startling with 59.3% of gun deaths being as a result of suicide in comparison to homicides (37.3%) and mass shootings (0.002%) [41] . Furthermore, this is in contrast to Brazil where despite high gun ownership, gun deaths per 100,000 population per year is 20.7 from homicide and 0.5 from suicide [42] . A WHO report ranked the USA as the third most depressed nation in the world, behind China and India [43] . The National Alliance on Mental Illness concluded about one in five adults in the USA experiences some form of mental illness each year, but only 41% received mental health care or services in the past year [44] . The rates of mental illness in America are similar compared to other nations, but access to mental health care and psychiatrists may be deficient when compared to nations in Europe [45] . Following the Winnenden attack in Germany, a new approach of treating those with mental health illnesses was suggested by parents and researchers. Instead of institutionalizing individuals after an adverse event in specialized hospitals, it was suggested that at-risk individuals should be monitored and treated in a prevention effort [46] .
5)
A wider degree of public firearm ownership leads to a higher rate of police shootings of civilians in the USA [47] . Americans own more guns per capita than any other nation (US 120. . Similarly, a civilian in the USA is 30 times more likely than a German civilian to be killed by a police officer, while a police officer in the USA is 30 times more likely to be killed on the job than a police officer in Germany [51] . The appropriate use of force and firearms in law enforcement has been analyzed by the United Nations [52] . It is noteworthy that civilians own 85% of the world's 1 billion firearms (the USA represents 4% of the world population and owns 40% of the total) [53].
The Nordic model focuses on building and maintaining social cohesion between citizens and the government. Nordic governments are known for building trust in local communities through strategies such as community policing and other approaches that strengthen these relationships [54] . 6) Some nations have high rates of firearm mortality due to armed conflict and civil strife/genocide, and the true figures depicting the degree of civilian injury may be difficult to ascertain. However, it is not only in these nations where the data can prove to be inaccessible and unreliable. Access to data on firearm storage, sales, and ownership varies from state to state in the USA [55] . The existing worldwide data is fragmented, incomplete, and varies from year to year as laws change within a nation. A sustained and coordinated approach amassing this data is essential to make progress in curbing this leading cause of death and disability worldwide, and part of this involves improving the availability and accessibility of data not only in the US but more widely.
7)
The national public health study of firearm injuries varies. Only a handful of countries independently study their rates of firearm injury to try and reduce the magnitude.
The following international agencies compare rates of firearm injuries around the World. GunPolicy.org is an International firearm injury prevention and policy center hosted by the Sydney School of Public Health at the University of Sydney [56] . A close partner organization is the Centre for Armed Violence Reduction [57] , which promotes the World Health Organization's Global Campaign for Violence Prevention and the United Nations Program of Action on small arms. Legislative reforms have been regarded as a success in a number of countries worldwide, and the United Nations Office on Drugs and Crime (UNODC) created a Global Firearms Program to share valuable lessons. [60] . What is different is that individual elections in most nations are not as highly contested as in the USA. The large amounts spent to win a single congressional seat are not witnessed elsewhere in the world, though the pro-gun lobby does have influence around the globe.
An In-depth Analysis of Five Nations Follows
Germany A New York Times article [61] noted "In Germany, being murdered with a gun is as uncommon as being killed by a falling object in the United States." This comes despite Germany being one of the world's leading countries (15th) when it comes to number of people owning firearms [62] . There are stringent controls for gun owners, and individuals may only successfully receive the right to possess a firearm if they provide a genuine reason. Comprehensive background checks to those eligible over 18 take into consideration the criminal, mental health, and addiction records of the individual. In 2016, Germany was the only country in the world where those younger than 25 were required to pass a psychiatric assessment before being allowed to apply for a gun license [62] . Following this are mandatory training and an examination that must be passed and limits on the number of guns and ammunition that may be owned. Those over 25 with a license can be brought in for additional psychiatric assessment if the display at risk behavior.. However, Germany has still seen a number of mass shootings, and following two of these in 2002 and 2009, gun laws were tightened as an immediate and effective response. The introduction of tighter gun laws contributed to a 25% reduction in the number of crimes committed with guns from 2010 to 2015 according to the country's crime office [63] .
Honduras
In 2016, Honduras had a daily murder rate over 20 times of London, with the country having been referred to "as the most dangerous city in the world without a declared war" [64] . A further alarming figure is the low percentage of gun crimes that result in a trial. As few as 9% of murders lead to a trial, and even fewer result in a conviction. A number of factors have been attributed to this situation. Honduras is one of the least regulated countries in the world when it comes to firearms, and there is wide availability of firearms. Not only there are liberal gun laws and inconsistent regulators but also there are high rates of illegal trade, which allows for guns to easily be found on the streets [20] . There is no centralized database on figures and a lack of specialized firearms unit and trained personnel which results in seized firearms being handled by different entities across the country. Those who have carefully studied the problems call for improved transparency throughout the system. Honduras is also known to have lax border control. Over the past few years, the Honduras Security Minister has publicly recognized the problem, and the country has started to see tighter controls at the borders.
Brazil
Brazil leads the world in annual firearm deaths and has the most gun homicides in the world [65] (73% of homicides are committed with guns). The murder rate is 30/100,000 citizens [66] . The new Brazilian President was elected on a "tough on crime" platform, and his solution was to loosen private firearm regulations to enable citizens to defend themselves. Many Brazilians worry that this will increase intimate partner violence. About 61% of Brazilians believe gun ownership should be prohibited, and 54% are opposed to making guns more accessible [67] . Many national gun laws are not enforced, and the gun purchase age has been lowered, while mandatory registration has been weakened. An observation noted in Brazil also seen elsewhere is that the more legal and illegal guns in a country, the higher is the number of annual fatalities. There does not appear to be a focused research enterprise to study the gun violence problem in Brazil, which leads the world.
India
Despite very strict gun laws and a low level of private firearm ownership (3.4 guns per 100 citizens compared to 101/100 in the USA), the annual death rate from firearms in India is third highest in the world (partly due to its large population) [68] . Unlicensed weapons represent around 85% of the stockpile of weapons, and illegal gun hubs are a principal source of weapons. Only 10 out of 100 homicides involve guns, and citizens are less likely to be killed by a firearm than elsewhere. But 90% of the deaths are by unlawfully owned weapons, and while mass shooting are rare, road rage issues and shooting are not infrequent. A pro-gun lobby argues that easy access to legal guns may reduce the illegal firearm trade [68] . A 2015 report by the Institute of Development Studies highlights the urgent need in India to reframe policies and programs in relation to gun crime into preventative and public health campaigns and policies [69] . The report also reinforces the need for coherent and unified data to improve understanding.
Japan
Japan puts citizens through a rigorous set of tests before granting a firearm license These strict laws for obtaining firearms result in Japan seldom seeing more than 11 shooting deaths a year in a population of 127 million people. If a Japanese citizen wishes to own a gun, they must attend an all-day class, pass a written test, and achieve at least 95% accuracy during a shooting-range test [70] . Then they have to pass a mental health evaluation at a hospital, as well as a background check, in which the government digs into any criminal records or ties and interviews friends and family members. Finally, they can buy only shotguns and air riflesno handgunsand must retake the class and the initial exam every 3 years. Unlike in the USA, Japanese law has long outlawed guns. The wisdom from Japan supports tighter regulations to keep guns confined only to those fit to use them. David Hemenway has noted that a nation like Japan does not need to study the issue given the very low rates of annual firearm deaths.
Summary
A worldwide survey reveals that the USA could lead the way worldwide by commissioning a first US Surgeon General's report in firearm violence prevention. The wider socioeconomic situation within a nation also affects the level of firearm violence. The gun violence crisis the USA now faces in urban communities has been attributed to an underlying set of social determinants as has been seen in other public health challenges. Long-term public disinvestment in education, housing, job training, and the social safety net, persistent structural racism and discrimination, lack of economic opportunity, poverty, and a legal framework that both eases the availability of firearms and increases the lethality of those weapons drives the gun violence epidemic. A study by the Inter-American Development Bank report attributes the leading cause of the high rates in Latin America to economic deprivation, residential instability, family disruption, school absenteeism and the population's age structure, and alcohol consumption [71] . A belt of high levels of firearm homicide extending from Mexico to Brazil (and including the Caribbean) has been described in connection with drug cartels, illegal trade, and the postconflict movement of firearms into civilian populations [11••] . It is also evidenced that a high rate of gang-related violence leads to higher rates of firearm ownership and injuries. This is evidenced in Latin America where a study has revealed that 80% of homicides occur in 2% of streets known for their high levels of gang-related violence [55] .
Given these similarities and the geographical proximity and the level of injury and disability in the Americas, Brazil, and the USA along with other nations in Latin America, it is clear that there is firearms flow between these countries. In all of Mexico, there is only a single gun store on a military base where to legally purchase firearms, after passing stringent background checks [72] . It is estimated that each day on average 580 illegal weapons are smuggled into Mexico from the USA, while the military store sells just 38 firearms. Some of these weapons likely circulate further south and contribute to the belt of firearm homicides in Latin Americas and further highlight our call for a collaborative approach by these nations to study the problem and reduce the levels of firearm injuries.
Conclusion
In the final analysis for American researchers and policymakers, the public health epidemic of firearm injuries rests at the intersection of mental health, the 2nd Amendment, health professionals, and society. A US Surgeon General's report and overview of lessons and solutions from around the globe will deepen the understanding of the American problem, which will then reveal new solutions. A survey of the magnitude of the problem elsewhere and lessons learned will help to inform the conversation moving forward.
